group.bmj.com on July 7, 2017 -Published by http://bjo.bmj.com/ Downloaded from Some definitions in binocular ophthalmology are veritable stumbling blocks to the scientific layman. Recently, an eminent anthropologist remarked to me that he could make neither head nor tail of many of the ophthalmological terms. Our conversation was on the comparative anatomy of the skulls of man and the primates in connection with binocular movements.
Before going anv further, therefore, I want to make clear what meaning I attach to some important terms.
Fusion
Fusion of the two ocular images is a psychological phenomenon. Experimental investigation has proved that there is no actual fusion, either in an optical or in a physiological sense. 4 The ophthalmologist, therefore, should avoid using the word fusion in the terms describing binocular movements. The terms fusion-range, fusionmovements, fusion-compulsion (Fusions-zwang), etc., wrongly suggest physiological relations. Not fusion but reflex-convergence -a measurable function and not a psychological phenomenon--is responsible for the bringing together of the two foveal images.
Convergence and Divergence
The motor-co-ordination of human binocularconvergence is more than an optical or a mechanical movement; it is a functional one. Definitions should be clear on this point,-but they are not.
Convergence is a visual binocular movement-a movement in connection with an object of vision for the biunial-or dual-eye. By this definition the well-known "convergent squint " and "strabismus convergens" are condemned as devoid of sense, a contradiction in adjecto. In every squint necessarily one of the ocular axes deviates from the object of vision, consequently every squint is di-vergence.
In ophthalmology a bosition of con-vergence does not occur. Convergence is always movement5 and always active movement, even when the dual eye is fixing an object.
A position of divergence is every binocular position where the two visual axes do not meet in an object of vision, e.g., the natural position of' binocular rest-in sleep, in through the reflex for the stimulotrope movements; by this favourable position interference by voluntary duction has become superfluous.
In the mammalian line the fovea begins with the felines, and is developed to its highest degree of perfection in man. Parallel with this development another development has occurred, viz: that of a centre for convergence in the mid-brain. I give here a schema by Brouwer to illustrate this occurrence9 (Fig. 1) 
THE CONVERGENCE OF HUMAN BINOCULAR VISION
The operator, even in the semi-darkness necessary for this treatment, can see his patient's eyes, and the movements can be watched through and alongside the parts of the frame. The prisms are successively placed before the eye; the battery holds eight prisms of increasing strength. When the strongest is placed before the eye and the tested person announces the merging of the images, then a loose prism of the same strength is taken out of the box in front of the operator and by a deft movement placed in the frame; at the same moment the-battery is withdrawn. It is now at disposal to start the same procedure in front of the other eye.
The stand is taken from the javal-Schi6tz ophthalmnometer. The group.bmj.com on July 7, 2017 -Published by http://bjo.bmj.com/ Downloaded from for horizontal convergences, and in the horizontal position in the tests for vertical convergences. The head of the tested person was supported by a rest for the chin and one for the forehead. Into the rest for the forehead a trial-frame was fixed for the prisms. The test was done by successively placing prisms of increasing strength (no revolving prisms!) in front of the eyes, until the images were no longer merged, but remained apart. The difference between the separate prisms I use for horizontal convergence is one degree, for vertical convergence it is one-quarter of a degree of prism. When the images were no longer merged, the preceding number of prism degrees was taken as the result of the test.
The Significance of the Test
When looking at a distant object straight ahead, the two lines traversing the foveae and the main focal points-the visual axesalthough actually converging are nearly parallel. This, in contradistinction to the anatomical position, should be called the functional primary direction.
I speak of direction and not of position in order to remain on physiological ground and so to avoid the prevailing confusion. The almost parallel direction is not a position, but it is a function of visual activity. That direction can never be parallel-nor for practical purposes parallel-because it is convergence.
When prisms are placed in front of the eyes, the visual axes change their direction in order to let the broken rays, which come from the object, hit the foveae as before. In other words, notwithstanding the action of the prism on the direction of the rays, convergence is performed all the same. It is immaterial whether the prism be placed with its base out, or in, or up, or down, or in whatever combination of these positions, the dual eye which overcomes the difficulty of the deviation and performs single vision, performs this by the tower of convergence.
I know this is an entirely new conception of convergence, but the above considerations forced me to its adoption.
Consequently the several movements of this convergence could be differentiated according to the different directions the front part of the visual axis takes in relation to the primary direction. Two main directions during convergence are the intra-primary and the extra-primary direction. Two other main directions are the two sursum-deorsum directions of convergence.
The point is that all these motor-co-ordinations are performed by the function of (involuntary) convergence. The degree to which a person by his or her involuntary convergence is able to overcome the action of the prism varies. That degree is the measure of such a person's power of involuntary convergence.
Examination of Bantu natives of South Africa
In preparing my thesis' I dealt exclusively with persons belonging to the white races, officially called " Europeans " in this country. My interest at that time was fixed on the difference between the patient with healthy eyes but with complaints of eyestrain and the normal person with no such complaint.
It appeared now of interest to examine another human race. By the courtesy of Dr. Orenstein, Chief Medical Officer of the Rand Gold Mines, I received facilities for testing healthy young persons of the Bantu race. At a dressing station on a gold mine, where about sixty natives were detained daily for minor injuries, I had at my disposal a room with suitable light and distance for the test. The officer in charge of the station and two of his orderlies assisted me daily for about two hours for more than three weeks. This, combined with the almost military discipline at the station, created an atmosphere which rendered possible an investigation of such delicate nature on such a scale. Superstition, fear and other disturbing factors would have precluded even an attempt at such a test on similar natives in their own homes in the native territories or even in the mine compounds. But as it was, a happy spirit prevailed amongst these natives and they showed great interest in the proceedings. (2) It will-be seen that in the normal Europeans there is a great shifting of the squares to the right on every succeeding day. In the Bantu this shifting to the right is much less pronounced, and -hardly ever does an individual reach as high a degree of improvement as the European normals frequently do. In other words, the Europeans are nearly all capable of reaching a high degree of this convergence, either on the first test day or on one of the following days. It must not be forgotten that three days is a short time for achieving great improvement. I know from experience that normal Europeans will keep on improving day after day and that, with very rare exceptions, all of them can reach about 80°. It seems quite unlikely that such a thing would be possible in the majority of the Bantu.
Diagrams
I had an opportunity to put two young natives to the test to see how native convergence would respond to more prolonged treatment identical to that I had given to Europeans. One of the natives hardly made any progress, and remained below 30°. The other, a keen intelligent man, who did much of the administration of the station, I could not bring higher than 42°. (3) Comparing the data for patients and for normal Europeans, it strikes one that the shifting to the right during these three days is very much slower in the patients. The patients also start at a very much lower average level than the normals. From 
